Importance: Breast cancer in women between the ages of 15 and 39 years (adolescents and young adults [AYAs]) constitutes 5% to 6% of all breast cancer cases in the United States. Breast cancer in AYA women has a worse prognosis than in older women. Five-year survival rates are lowest for AYA women, and only a few studies have examined the impact of delay in treatment, race/ ethnicity, and other socioeconomic factors on survival in AYA women.
T HE AMERICAN CANCER Society reported that approximately 203 500 women in the United States were diagnosed with invasive breast cancer and nearly 39 500 died of breast cancer in 2011. Although the majority of breast cancers occur among women 50 years and older, 11 300 were diagnosed among women younger than 40 years and nearly 1200 died of breast cancer in 2011 in that age group. 1 Although 5% to 6% of all breast cancers occur in adolescents and young adults (AYAs) (aged 15-39 years), 2 the disease is considered to be more aggressive with worse prognosis than in older women. [3] [4] [5] Five-year survival rates for breast cancer are lowest for AYA women, attributed to the aggressive biologic and pathologic characteristics of tumors. 6 Few studies have examined the impact of treatment delay time (TDT), race/ ethnicity, and socioeconomic factors on survival after breast cancer in AYA women. Our research objective was to examine the impact of TDT, race/ ethnicity, socioeconomic status (SES), insurance status, cancer stage, and age on the survival after breast cancer diagnosis among AYA women. METHODS 
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STUDY POPULATION
We performed a retrospective case-only observational study of AYA breast cancer cases diagnosed in California from 1997 to 2006 using the California Cancer Registry database. The California Cancer Registry is part of the National Cancer Institute Surveillance, Epidemiology, and End Results program, with standardized data collection and quality control protocols since 1988. [7] [8] [9] [10] Both case reporting and follow-up completion rates are more than 95% for the entire state of California. 11 After data are abstracted from medical and laboratory records by trained tumor registrars, tumor site, histologic diagnosis, cancer stage, and tumor receptor status are coded according to the World Health Organization criteria (International Classification of Diseases for Oncology, third edition). 12 There were 12 189 incident breast cancer cases in AYA women diagnosed from 1997 to 2006. We included breast cancer defined by morphology codes 8500 to 8543 using International Classification of Diseases for Oncology, third edition. We included infiltrating ductal, infiltrating lobular, intraductal, and lobular carcinomas, inflammatory adenocarcinoma, and Paget disease. We excluded patients with in situ (n=1620) and other histologic diagnoses (n=940), unknown American Joint Committee on Cancer stage (n=524), incomplete chemotherapy information (n=221), incomplete date of diagnosis (n=18), and incomplete date of surgery (n=6). Thus, our sample size was 8860 AYA patients with breast cancer who had complete information necessary for the analyses (eFigure 1, http://www .jamasurg.com).
DEFINITION OF TDT
Treatment delay time was based on the number of weeks between date of diagnosis and date of definitive treatment. The date of diagnosis was the date of pathologic diagnosis. The date of definitive treatment was the date of (1) earliest definitive surgery (partial mastectomy including lumpectomy, subcutaneous mastectomy, total [simple] mastectomy, modified radical mastectomy, radical mastectomy, extended radical mastectomy, and mastectomy not otherwise specified; we classified patients who had surgery into 3 groups [partial, simple, and modified radical mastectomy]) or (2) definitive chemotherapy given as the first course of treatment (including neoadjuvant chemotherapy followed by surgery). The patients were divided into 3 groups: surgery only, neoadjuvant chemotherapy followed by surgery, and surgery followed by chemotherapy. The TDT was classified into 4 groups: less than 2 weeks, 2 to 4 weeks, 4 to 6 weeks, and more than 6 weeks.
PREDICTOR VARIABLES
Patient demographics included age (15-29 and 30-39 years), SES, race/ethnicity (white, African American, Hispanic, and Asian), and insurance status. The SES variable used in this study was a single index created from statewide census data measures of education, income, and occupation. The variable was created from a principle component analysis of census block group-level data, including median educational attainment, median household income, proportion below 200% of the federal poverty level, median house value, median rent, percentage employed, and proportion of the population with blue-collar employment. 13 Each patient was assigned an SES quintile based on the SES distribution in the study population; more details about the SES score can be found in Yost et al. 13 For the Cox proportional hazards regression analysis, SES was divided into 3 categories: the first quintile in one group, second to fourth quintiles in a second group, and fifth quintile into a third group.
Insurance status was grouped into public insurance including Medicaid (US government program for low-income or medically needy individuals) and other government-assisted programs; private insurance including health maintenance organization, preferred provider organization, managed care not otherwise specified, and military care; uninsured including individuals with self-pay; and unknown insurance status. Patients who were uninsured or self-pay were grouped with patients with public insurance.
Clinical variables include American Joint Committee on Cancer stage (I, II, III, and IV), tumor markers (estrogen, progesterone, and Her2New receptor status), lymph node status (positive, negative, and unknown), and type of surgery as defined earlier.
OUTCOME VARIABLE
The outcome variable was survival defined as the interval between the date of diagnosis and the date of death or study end point. Last date of follow-up was either the date of death or the last date of contact.
STATISTICS
Patients' demographic and clinical characteristics, such as age, race/ethnicity, stage, grade, SES, and treatment, were analyzed with the 2 test or Fisher exact test for categorical variables. Kaplan-Meier estimation was used to generate groupspecific survival curves. The log-rank test was conducted to evaluate the relationship between categorical predictor variables and survival. After verifying the proportionality assumption, a Cox proportional hazards regression model was performed for multivariate analysis to produce hazard ratios (HRs) and 95% confidence intervals. Cox regression using forward stepwise selection of covariates was accomplished to assess the association of TDT with survival, accounting for covariates including race, insurance status, SES, age group, cancer stage, tumor markers, and tumor characteristics. A 2-tailed P value of less than .05 was considered significant. Table 1 . Our study population consisted of 8860 cases of breast cancer in AYA women, predominantly non-Hispanic white (49.8%) and Hispanic (27.7%). Overall, 28.3% of cases had stage I breast cancer and 18.2% had stages III to IV breast cancer ( Table 1 ). The mean TDT for all cases was 2.7 weeks. Among patients with TDT more than 6 weeks, the greatest proportion were Hispanic and African American. This was statistically significant (P Ͻ .001) ( Table 1 ). More young women with low SES had TDT more than 6 weeks than those with high SES (17.5% vs 7.7%, respectively) (PϽ .001); in addition, more women with public or no insurance had TDT more than 6 weeks compared with those with private insurance (17.8% vs 9.5%, respectively) (P Ͻ.001). As expected, more women with stage III breast cancer (14.6%), or stage IV (12.7%), had a TDT more than 6 weeks compared with those with stage I breast cancer (9.7%) (PϽ .001). Figure 1 shows the 5-year survival by TDT and treatment modality. Patients with TDT more than 6 weeks had the worst 5-year survival (78%) compared with patients with TDT less than 2 weeks and 2 to 4 weeks (84% and 83%, respectively) (P = .005 using the log-rank test) ( Figure 1A ). When stratified by treatment modality, TDT was significantly different among patients who received surgery only (P = .002) ( Figure 1B) .
RESULTS
Descriptive results are shown in
African American and Hispanic patients had worse 5-year survival compared with white and Asian patients (73% and 78%, compared with 85% and 86%, respectively) ( Table 2 ). There was a statistically significant heterogeneity in the 5-year survival across the different racial/ethnic groups (log-rank, P Ͻ .001); patients with public or no insurance had worse 5-year survival compared with those with private insurance (69% vs 86%; P Ͻ .001). In addition, patients who had low SES had worse 5-year survival than those with high SES (72% and 89%, respectively; P Ͻ .001). Lastly, patients who were 30 to 39 years old had a statistically significant better survival than patients who were 15 to 29 years old (83% and 76%; P Ͻ .001) (eFigure 2). We also examined the 5-year survival by race/ ethnicity, insurance status, and SES among patients with TDT more than 6 weeks. A statistically significant difference in survival across the different racial/ethnic groups (P Ͻ .001) (Figure 2A ) was observed, with African American patients having the worst 5-year survival compared with other racial/ethnic groups (57% in African American, 74% in Hispanic, 81% in Asian, and 86% in non-Hispanic white patients) Patients with low SES had worse 5-year survival than those with high SES (69% vs 84%, respectively; P = .003) ( Figure 2B ). Those with public or no insurance had a statistically significant worse 5-year survival than those with private insurance (65% vs 82%, respectively; P Ͻ .001) ( Figure 2C ). Table 2 presents the 5-year survival for all patients stratified by treatment modality, race, age at diagnosis, SES, insurance status, cancer stage, estrogen receptor status, and TDT. We observed a 10% difference in survival between the patients who received surgery only with TDT less than 2 weeks (90%) compared with those who received surgery only with TDT more than 6 weeks (80%). Overall, the neoadjuvant chemotherapy prior to surgery group had the worst 5-year survival across all characteristics. In addition, the effect of race/ethnicity, SES, and insurance status was expressed in all 3 treatment groups.
Multivariate analysis ( 
DISCUSSION
The results of this study show that TDT, race/ethnicity, insurance status, and SES have a significant effect on the 5-year survival after breast cancer diagnosis in AYA women. The data presented herein provide a unique perspective that can be used to improve the outcome of breast cancer in AYA women. Our findings demonstrate that young women with a delay in surgical treatment (Ͼ6 weeks) have shorter survival compared with those who had surgery closer to their diagnosis. This adverse impact on survival was more pronounced in African American patients, those with public or without insurance, and those with low SES. In univariate analysis, Hispanic and African American patients with public or no insurance and low SES were more likely to have longer TDT. In multivariate analysis, longer TDT, estrogen receptor negative status, having public or no insurance, and having late-stage disease were significant risk factors for shorter survival. Since breast cancer is not common in young women, there are very few studies in the literature that have focused on women younger than 40 years. However, a study by Sariego 14 studied 70 437cases using the American College of Surgeons National Cancer Data Base (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) . He found that in young women with breast cancer 20% were diagnosed with advanced disease (stages III and IV). This is confirmed in our study where 18.2% of our young breast cancer cases were diagnosed at an advanced stage (stages III and IV). This study did not examine delay in treatment as a factor affecting survival.
Our study found that many risk factors, including stage, can influence the survival of young women with breast cancer, in particular, delay in surgical treatment. Shavers et al 15 examined a population of younger patients with breast cancer and demonstrated that both African American and Hispanic women present with laterstage disease and more adverse prognostic indicators compared with white women, resulting in poorer overall survival. We confirmed these findings and added the value of time to treatment as a factor that influences survival. However, Bradley et al 16 found that African American women did not have a higher likelihood of death in comparison with white women after controlling for Medicaid enrollment and poverty. Although the majority of our patient population was white or Hispanic, with only 8% being African American, 17 we demonstrated that African American young women with breast cancer have the highest likelihood of death, after controlling for SES and insurance status.
Fedewa et al 18 examined 3 levels of treatment delay, greater than 30, 60, and 90 days after biopsy, and found that African American and Hispanic patients had higher risks of treatment delay compared with white patients, independent of health insurance status, cancer stage at diagnosis, and age. Another study by Bilimoria et al 19 demonstrated that African American and Hispanic patients with breast cancer were more likely to have more prolonged wait times (Ͼ30 days) for surgery. Lastly, Halpern et al 20 also found that African American and Hispanic women were more likely to present with advancedstage breast cancer. The difference in survival between racial/ethnic groups among patients with prolonged TDT (Ͼ6 weeks) was significant (Figure 2A ). Additionally, we showed that African American women have the highest likelihood of death from breast cancer independent of age, SES, insurance status, cancer stage, and TDT (Table 2) . Moreover, when we defined the treatment delay as less than 2 weeks, 2 to 4 weeks, 4 to 8 weeks, 8 to 12 weeks, and more than 12 weeks we observed similar results in both univariate and multivariate analyses (eFigure 3).
In addition to the significant impact of race/ ethnicity, few previous studies have examined the effect of delay in treatment on breast cancer survival. Brazda et al, 21 after controlling for cancer stage, found that delays in time to treatment had no effect on survival. Machiavelli et al 22 reported no significant difference in survival by treatment delay within each stage. An earlier study by Charlson 23 demonstrated that patients with delays of 3 months or more had a more advanced clinical disease stage than those with shorter delays (Ͻ3 months); however, within each disease stage, prognosis was not affected by the delay, and progression of disease did not invariably occur among patients with longer delays. In contrast, the current study examined only women younger than 40 years with breast cancer. The earlier-mentioned studies examined women with breast cancer of all ages.
Jung et al 24 demonstrated that delays of more than 12 weeks in receiving treatment for metastatic breast cancer were related to adverse survival outcomes. Additionally, Af- Five-year survival by race/ethnicity, insurance status, and socioeconomic (SES) status among patients with treatment delay time (TDT) more than 6 weeks. A, Survival of young women with breast cancer with TDT more than 6 weeks based on race, with number of patients at risk (log-rank, P Ͻ .001). B, Survival of young women with breast cancer with TDT more than 6 weeks based on SES, with number of patients at risk (log-rank, P Ͻ .001). C, Survival of young women with breast cancer with TDT more than 6 weeks based on insurance, with number of patients at risk (log-rank, P = .03).
zelius et al 25 studied patient and doctor delay (0-14 days), intermediate (15-60 days) and long (Ͼ60 days). They found that long patient delay was associated with an unfavorable outcome, but the prognosis was superior for patients with long doctor delay as compared with those with short doctor delay. In contrast, our study shows that delay in surgical treatment that can be classified mainly as a doctor delay significantly influenced survival.
Although it is of utmost importance for young women with breast cancer to have surgery soon after diagnosis, economic barriers such as SES and insurance status may prevent them from having surgery in a timely manner. Similar to our findings, Bilimoria et al 19 found that patients who were uninsured or with Medicaid insurance were more likely to have more prolonged wait times for surgery. A study by DeSantis et al 26 demonstrated that uninsured women were more likely to have metastasis and larger tumors than privately insured women. Halpern et al 20 found that patients without health insurance or with Medicaid coverage were more likely to present with advanced-stage breast cancer. Lastly, Bradley et al 16 found that low SES was associated with late-stage breast cancer at diagnosis, type of treatment received, and death.
To our knowledge, our study is the first to examine the impact of race/ethnicity, cancer stage at diagnosis, age, insurance type, SES, and delay in surgical intervention on survival of women with breast cancer. In contrast to some of the previous studies, we focused only on women younger than 40 years, where breast cancer is rare but mortality is high mainly because of aggressive biologic and pathologic characteristics of tumors specific to this age group. In our study, surgical delay time was a sig- nificant risk factor for reduced survival after breast cancer diagnosis independent of race/ethnicity, cancer stage at diagnosis, age, insurance type, and SES. After a diagnosis of breast cancer is established, it may be difficult for a physician to make arrangements for surgery because of barriers such as a patient's lack of insurance or pending public insurance due to unemployment, which can be directly associated with low SES. Consequently, although surgical delay time is seen mostly as a physicianrelated delay, it can be affected by other patient-related factors such as insurance status and SES. Limitations of this study include the challenges that are inherent in using a registry as a source of data. There were patients excluded because of missing information including cancer stage and dates of diagnosis and surgery. Also, this study focused on young women who are in their reproductive years, and if the diagnosis of breast cancer was made during pregnancy, treatment may have been delayed until after the birth of the baby. This may account for a few women who had a delay in surgical treatment; however, pregnancy status is not available in the California Cancer Registry.
Our study examined surgical delay time, which is a physician-related delay, after the diagnosis of breast cancer was established; however, it would also be important to examine physician-related delay prior to the diagnosis of breast cancer since there are many anecdotal stories of young women who presented to their primary care physicians on numerous occasions prior to being diagnosed with breast cancer. From our literature search, we did not find any studies examining physicianrelated delay prior to the diagnosis of breast cancer in a large cohort of young women. In conclusion, it is crucial to prevent further physician-related delays before and after the diagnosis of breast cancer is established to maximize the survival of these young women who are in the most productive time of their life.
